Characterization of the NPGP receptor and identification of a novel short mRNA isoform in human hypothalamus.
Recently, an orphan G protein coupled receptor (GPCR) termed NPGPR was described. A shorter variant of this receptor lacking exon 1 was shown to have subnanomolar affinity for neuropeptide FF (NPFF), a pain modulatory peptide, and therefore was named NPFF(2) receptor. Here, we characterize the full-length cloned NPGPR and identify a novel short form lacking exon 2 with a differential pattern of mRNA abundance in several tissues and organs. The NPGPR is most similar to the recently cloned neuropeptide FF (NPFF) receptor which lacks exon 1, but also shows high homology to the orexin and neuropeptide Y (NPY) receptor families, two neuropeptides involved in food intake regulation. Therefore, we used binding studies to examine the interaction of NPFF, orexin and NPY with the NPGPR. [125I] NPFF was displaced by NPFF with an IC(50) of 14.7 +/- 8.8 nM, whereas [125I] Orexin B was displaced by Orexin B with an IC(50) of 415 +/- 195 nM. We conclude that orexins interact with the NPGPR and that the affinity of NPFF for NPGPR is approximately 100-fold lower than for the NPFF2 receptor. We postulate that NPGPR is a splice variant of the family of NPFF receptors and displays a binding profile different from the other members of the NPFF receptor family due to the presence of exon 1. In order to evaluate whether NPGPR levels are affected by the feeding status, we examined the mRNA level using real-time PCR in two feeding models, i.e. before and after diet-induced body weight increase as well as after chronic food restriction in rats. However, hypothalamic NPGPR mRNA was unchanged in both models. Therefore, our evidence does not support the hypothesis that NPGPR is involved in feeding regulation.